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Combinations for the treatment of cancer 

The present invention relates to combinations of compounds of the class having the 
formula (T) as defined below, for example compounds of the xanthenone acetic acid 
class having the formula (H) as defined below, such as 5 3 6-dimethylxanthenone-4- 
acetic acid (DMXAA), or a pharmaceutical^ acceptable salt, ester or prodrug thereof 
and vascular endothelial growth factor (VEGF) binders , in particular the monoclonal 
antibody Avastin™ (bevacizumab). For example, the present invention relates to 
synergistic combinations of compounds of the class having the formula (3) as defined 
below, for example compounds of the xanthenone acetic acid class having the formula 
(IT) as defined below, such as 5 ? 6-dimethybcanthenone-4-acetic acid (DMXAA), or 
pharmaceutical^ acceptable salt, ester or prodrug thereof and anti-angiogenic growth 
factor inhibitors, in particular the monoclonal antibody Avastin™ (bevacisumab), a 
VEGF binder. More particularly, the invention is concerned with the use of such 
combinations in the treatment of cancer. The present invention also relates to 
pharmaceutical compositions containing such combinations. 

5,6-dimethybcanthenone-4-acetic acid (DMXAA) is represented by the following 
formula: 




Three phase I clinical trials of DMXAA as a monotherapy have recently been 
completed, with dynamic MRI showing that it induces a significant reduction in 
tumour blood flow at well-tolerated doses. DMXAA is thus one of the first vascular 
disrupting agents (VDAs) for which activity (irreversible inhibition of tumour blood 
flow) has been documented in human tumours. These findings are in agreement with 
preclinical studies using syngeneic murine tumours or human tumour xenografts 
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which showed that its antivascular activity produced prolonged inhibition of tumour 
blood flow leading to extensive regions of haemorrhagic necrosis. 

However, in these phase I clinical trials of DMXAA there were very few tumour 
responses, demonstrating that DMXAA alone does not have significant potential in 
cancer treatment as a single agent Therefore, mere is a need to identify compounds 
mat could have a synergistic effect with DMXAA 

There is a new class of cancer drugs available that are not cytotoxics, but block the 
growth factor signalling pathways. Examples include Avastin™ (bevacizumab), a 
humanised monoclonal antibody that binds to vascular endothelial growth factor 
(VEGF). By doing so, it inhibits angiogenesis (growth of new blood vessels), starving 
growing tumour of nutrients. We have surprisingly found that DMXAA may act 
synergistically with these new agents, enhancing their anti-cancer activity. 

Vascular Endothelial Growth Factor 

Tumours have been found to overexpress certain growth factors that enable them to 
proliferate rapidly. Chief among these is VEGF. Tumours secrete VEGF, which 
stimulates endothelial proliferation and migration through two high-afBnity receptor- 
associated tyrosine kinases found primarily on the vascular endothelium, VEGF-R1 
(Flt-1) and VEGF-R2 (Flk-l/KDR). Expression levels of VEGF are negatively 
correlated with prognosis and survival in cancer, and inhibiting its binding to its 
receptor has been shown to improve survival. 

VEGF is targeted by Avastiri 1 ** (bevacizumab, a humanised monoclonal antibody 
marketed by Genentech in the US and Roche elsewhere). The antibody binds directly 
to VEGF, preventing it from binding to VEGF receptors on the vascular endothelium. 
This means that the new blood vessels required by the tumour do not develop, and it 
cannot grow. Avastin«* combined with standard chemotherapy has been shown to 
offer a survival advantage over standard chemotherapy alone in colorectal, lung and 
breast cancers in phase EH trials. 
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Previous DMXAA combination studies 

DMXAA lias previously been demonstrated to have synergy with a number of agents 
in xenograft studies. These agents include widely used cytotoxic chemotherapies such 
as taxanes (paclitaxel and docetaxel), platins (cisplatin and carboplatm), viaca 
alkaloids (vincristine), antimetabolites (gemcitabine), topoisomerase n inhibitors 
(etoposide) and anthracyclines (doxorubicin). It is believed that the synergy arises 
because DMXAA causes necrosis in the centre of tumours by disrupting the blood 
vessels that supply the core, but it leaves a viable rim of rapidly proliferating cancer 
cells that are supplied by normal blood vessels. These remaining malignant cells are 
targeted by the cytotoxic agents, which primarily act by disrupting cell division in 
various ways. 

DMXAA is currently in two phase II trials examining its anti-tumour efficacy in 
combination with paclitaxel and carboplatin, and one trial combining it with 
docetaxeL Although the taxanes are believed to have anti-angiogenic properties, this 
is via a very different mechanism from the growth factor inhibitors. The cytotoxic 
effect of the taxanes is caused by interference with tubulin, which prevents normal 
mitosis (cell division). This is the main effect seen at the high doses of the taxanes 
used in cancer chemotherapy, A secondary effect is disruption of newly formed blood 
vessels, since the cells of the new vascular endothelium depend on tubulin to maintain 
their shape. However, this effect is normally seen only at doses too low to be 
cytotoxic. Any synergy between DMXAA and the taxanes is thought to be a result of 
the targeting of different parts of the tumour, as described above, rather than due to its 
anti-angiogenic properties. 

Other agents have also been shown to enhance the activity of DMXAA in xenograft 
studies. Although the exact mechanism of action of DMXAA is not understood, it is 
believed to cause upregulation of various cytokines, and compounds with similar 
activity appear to enhance its effectiveness. These include tumour necrosis factor 
stimulating compounds and immunomodulatory compounds such as intracellular 
adhesion molecules (ICAMs), 
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Diclofenac, an NSAID that has been shown to enhance the anti-tumour activity of 
DMXAA, is believed to affect the PKL of DMXAA via competition for metabolic 
pathway. At a concentration of lOOuM, diclofenac has been shown to significantly 
inhibit glucoronidation (>70%) and 6-methylhydroxylation (>54%) of DMXAA in 
mouse and human liver microsomes. In vivo, diclofenac (lOOrag/kg i.p.) has been 
shown to result in a 24% and 31% increase in tire plasma DMXAA AUG (area under 
the plasma concentration-time curve) and a threefold increase in Tm (P<0.05) in male 
and female mice respectively (Zhon et al (2001) Cancer Chemother Pharmacol 47 
319-326). Other NS AIDs have been shown to have a similar effect. 

Similarly to diclofenac, thalidomide, which is approved for erythema nodosum 
lepxosum (MNL), seems to enhance the activity of DMXAA. It competes for 
glucuronidation, prolonging DMXAA's presence at therapeutic levels in tumour 
tissue. Thalidomide increases the AUG of DMXAA by 1 .8 times in plasma, liver and 
spleen and by three times in tumour (Kestell et all. Cancer Chemother Pharmacol. 
2000;46(2):135-41).ThaIidomide is known to have anti-angiogenic effects, but these 
are not believed to be responsible for its synergy with DMXAA. It would not be 
expected that combining with vascular endothelial growth factor binder would have a 
similar effect to that of thalidomide on the effectiveness of DMXAA. 

Previous vascular endothelial growth factor binder combination 
studies 

Clinical evidence teaches away from combining different types of vascular targeting 
agents. It has been shown that Avastin™ does not have a synergistic effect when used 
in combination with thalidomide, an angiogenesis inhibitor, in metastatic renal cell 
carcinoma (Elaraj et al. J Immunother. 2004 Jul-Aug ; 27(4) : 259-64). 
Progression-free survival was the same in patients treated with Avastin™ alone or 
Avastin™ combined with thalidomide. In its approved indication, colorectal cancer, 
Avastin™ is used in combination with 5-FU (5-fluorouracil), which does not have 
anti-angiogenic properties. Avastin™ has also been shown to improve median 
survival in breast and lung cancer patients when combined with paclitaxel. Although 
paclitaxel does have some anti-angiogenic properties, its primary mechanism of 
action in the high doses in which it is used for cancer treatment is as a cytotoxic, as 
described above. Therefore, this would not suggest that DMXAA would have a 
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similar synergy with Avastin®, since DMXAA is very unlike paclitaxel in its 
mechanism of action and is not a cytotoxic. 

Description of the invention 

In a first aspect, the present invention provides a method for modulating neoplastic 
growth, which comprises administering to a mammal, including a human, in need of 
treatment a compound of formula I: 

Formula I: 



Q 




wherein: 

(a) R* and R 5 together with the carbon atoms to which they are joined, form a 6- 
membered aromatic ring having a substituent -R3 and a radical -(B)-COOH 
where B is a linear or branched substituted or unsubstituted CrC$ alkylene 
radical, which is saturated or ethyienically unsaturated, and wherein R 1? K z 
and are each independently selected from the group consisting of H, Ci-Ce 
alkyl, halogen, CF 3 , CN, NO2, NHk OH, OR, NKCOR, NHSQ2R, SR, SG2R 
or NHR, wherein each R is independently Ci -C* alkyl optionally substituted 
with one or more substituents selected from hydroxy, amino and methoxy; or 

(b) one of R4 and R 5 is H or a phenyl radical, and the other of R4 and R 5 is H or a 
phenyl radical which may optionally be substituted, thenyl, fuxyh naphthyi, a 
d-Q alkyl 7 cycloalkyl, or aralkyl radical; R t is H or a Ci-C 6 alkyl or Ci-C & 
alfcoxy radical; R 2 is the radical -(B)-COOH whexe B is a linear or branched 
substituted or unsubstituted Ci-Q alkylene radical, which is saturated or 
ethyienically unsaturated. 
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or a pharmaceutical^ acceptable salt, ester or prodrug thereof and concomitantly or 
sequentially administering a vascular endothelial growth factor binder. 

"Where (B) in the radical -<E)-COOH is a substituted C r C 6 alkyl radical, the 
substitnents may be alkyl, for example methyl, ethyl, propyl or isopropyl, or halide 
such as fluoro, chioro or bromo groups. A particularly preferred substituent is methyl 

In one embodiment of the first aspect of the invention, the compound of the formula 
(I) as defined above is a compound of the formula (II), 




B-COOH 
Formula (IT) 



where Ri 3 R$ and B are as defined above for formula (I) in part (b)> 

Li a further embodiment of the first aspect of the invention, the compound of formula 
(I) as defined above is a compound of the formula (TTT) 



Formula (HE) 
o 
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wherein Ri ? Ra and R3 are each independently selected from the group consisting 
of H, Ci-C 6 alkyl, halogen, CF 3 > CN, NCfe, NH 2? OH, OR* NHCOR, NHSOsR, 
SR S SO3R or NHR, wherein each R is independently Ci -C$ atfcyl optionally 
substituted with one or more substituents selected from hydroxy, amino and 
methoxy; 



wherein B is as defined for formula (I) above; 



and wherein in each of the carbocyclic aromatic rings in formula (X), up to two of the 
methine (-CH=) groups may be replaced by an asa (-N=) group; 

and wherein any two of R^ R 2 and R 3 may additionally together represent the group - 
CH=CH-CH=CH- 5 such that this group, together with the carbon or nitrogen atoms to 
which it is attached, forms a fused 6 membered aromatic ring. 

For example, the compound of formula (HI) may be a compound of the formula (IV): 




wherein R, R x> R 3 and R 3 are as defined for formula (IE). 



In one embodiment of the compound of formula (IV), R5 is H, one of R x and R 3 is 
selected from the group consisting of Ci-C$ alkyl, halogen, CF3, CN, N0 2 , NH 2 , OH, 
OR, NHCOR, KHSO2R, SR, S0 2 R or NHEL, wherein each R is independently C x -C<$ 
alkyl optionally substituted with one or more substituents selected from hydroxy, 
amino and methoxy, and the other of R x and R* is EL 
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hi one embodiment, in the compound of formula (T) K4 is H or a phenyl radical, R 5 is 
H or a phenyl radical which may optionally be substituted, thenyl, fiiryl, naphthyl, a 
Ci-Ce alkyL> cycloalkyl, or aralkyi radical; Ri is H or a Ci-C 6 alkyl or CVQ alkoxy 
radical; R 2 is radical -(E)-COOH where B is a linear or branched substituted or 
unsubstftuted Ci-Ce alkylene radical, which is saturated or ethylenically unsaturated. 

For example, the compound of foimula (IV) may be a compound of the formula (V): 

Formula (V) 



o 




wherein R, R la , R 2 and R 3 are as defined for formula IV. 

The compound of formula (V) maybe, for example, 5,6-dimethylxanthenone-4-acetic 
acid (DMXAA), 

In another aspect, the present invention provides the use of a vascular endothelial 
growth factor binder for the manufacture of a medicament (e.g. a unit dose of the 
mediacment), for simultaneous, separate or sequential administration with a 
compound of formula (I) as defined above or a phannaceutically acceptable salt, ester 
or prodrug thereof (e.g. a unit dose of the compound of formula (T) as defined above 
or a phannaceutically acceptable salt* ester or prodrug thereof), for the modulation of 
neoplastic growth- 

In a further aspect, the invention provides the use of a compound of formula (I) as 
defined above or a phannaceutically acceptable salt or ester thereof for the 
manufacture of a medicament (e.g. a unit dose of the mediacment), for simultaneous, 
separate or sequential administration with a vascular endothelial growth factor binder 
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(e.g. a unit dose of the vascular endothelial growth factor binder), for the modulation 
of neoplastic growth- 
According to one aspect, the neoplastic growth is a tumour and/or a cancer. 

la a further aspect, the cancer is one or more of ovarii prostate, lung, colorectal, 
breast, pancreatic and renal cancer. 

In a further aspect, there is provided a pharmaceutical formulation (e.g. in a unit dose) 
comprising a combination of a compound of formula (I) as defined above or a 
pharmaceutically acceptable salt or ester or prodrug thereof <e.g. in a unit dose) and a 
vascular endothelial growth factor binder (e.g. in a unit dose). 

In one embodiment there is provided a compound according to formula I or a 
pharmaceutically acceptable salt, ester or prodrug thereof and a vascular endothelial 
growth factor binder for use (in combination) as a medicament for the modification of 
neoplastic growth, 

Furthermore, the invention also provides a kit comprising in combination for 
simultaneous, separate or sequential use in modulating neoplastic growth, a 
compound of formula (I) as defined above or a pharmaceutical^ acceptable salt or 
ester or prodrug thereof and a vascular endothelial growth factor binder. 

The compound of formula (T) as defined above or pharmaceutically acceptable salt or 
ester or prodrug thereof and the vascular endothelial growth factor binder may be 
administered sequentially or concomitantly. For example, the compound of formula 
(I) as defined above or pharmaceutically acceptable salt, ester or prodrug thereof and 
the vascular endothelial growth factor binder may be administered concomitantly. 

In one embodiment* the pharmaceutically acceptable salt is a sodium salt 



The compound of formula (I) as defined above or pharmaceutically acceptable 
salt,ester or prodrug thereof and the vascular endothelial growth factor binder may be 
administered simultaneously, separately or sequentially- 
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In one embodiment, the vascular endothelial growth factor binder is a monoclonal 
antibody. 



In a further embodiment, vascular endothelial growth factor binder (VBGF) is 
Avastiri 30 * (bevacizumab). 

The amount of a combination of a compound of formula 0) as defined above or 
phaimaceutically acceptable salt, ester or prodrug thereof and a vascular endothelial 
growth factor binder required to be effective as a modulator of neoplastic growth will, 
of course vary and is ultimately at the discretion of the medical practitioner. The 
factors to be considered include the route of administration and nature of the 
formulation, the mammal's bodyweight, age and general condition and the nature and 
severity of the disease to be treated. 



A suitable effective dose of a compound of formula (I) as defined above, or a 
pharmaceutical^ acceptable salt, ester or prodrug thereof, for administration, 
concomitantly or sequentially, with a vascular endothelial growth factor binder, for 
the treatment of cancer is in the range of 600 to 4900mg/m 2 . For example from 2500 
to 4000 mg/m\ for example from 1200 to 3500mg/ra 2 , for example from 2000 to 
3000 mg/m 2 , for example from 1200 to 2500 mg/m 2 , for example from 2500 to 3500 
mg/m 2 , for example from 2250 to 2750 mg/m 2 . 

A suitable effective dose of vascular endothelial growth factor binder, for 
administration concomitantly or sequentially with a compound of formula (I) as 
defined above or pharmaceuticaUy acceptable salt, ester or prodrug thereof for the 
treatment of cancer is in the range of l-10mg/kg, for example about 5mg/kg. 

A compound of formula Q) as defined above or phannaceuticaliy acceptable salt, 
ester or prodrug thereof and the vascular endoethelial growth factor binder may be 
administered in any suitable form, for example in the form of a pharmaceutical 
formulation. 
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Pharmaceutical formulations comprise the active ingredients (that is, the combination 
of a compound of formula (I) as defined above or pharmaceutical^ acceptable salt, 
ester or prodrug thereof and the vascular endothelial growth factor binder, for 
example together with one or more phaimaceutically acceptable earners therefor and 
optionally other therapeutic and/or prophylactic ingredients. The carriers) must be 
acceptable in the sense of being compatible with the other ingredients in the 
formulation and not deleterious to the recipient thereof 

Accordingly, the present invention provides a pharmaceutical formulation comprising 
a combination of a compound of formula (I) as defined above or phaimaceutically 
acceptable salt, ester or prodrug thereof (e.g. a unit dose of a compound of formula (I) 
as defined above or phaimaceutically acceptable salt, ester or prodrug thereof) and a 
vascular endothelial growth factor binder (e.g. a unit dose of the vascular endothelial 
growth factor binder), for example in association with one or more phaimaceutically 
acceptable carriers therefor. 

The invention further provides a process for the preparation of a pharmaceutical 
formulation which process comprises bringing into association a combination of a 
compound of formula (I) as defined above or a phaimaceutically acceptable salt, ester 
or prodrug thereof (e.g. a unit dose of a compound of formula (J) as defined above or 
pharmaceutical^ acceptable salt, ester or prodrug thereof) and a vascular endothelial 
growth factor binder (e.g. a unit dose of the vascular endothelial growth factor binder) 
optionally together with one or more phaimaceutically acceptable carriers therefor in. 
For example, the pharmaceutical formulation may be in a unit dose. 

The pharmaceutical formulation may be delivered intravenously. The pharmaceutical 
formulation for intravenous administration may be used in the form of sterile aqueous 
solutions or in an oleaginous vehicle which may contain other substances, for 
example, enough salts or glucose to make the solution isotonic with blood. The 
aqueous solutions maybe buffered (e.g. to apH from 3 to 9), if necessary. 

As used herein, the term "prodrug" includes entities that have certain protected 
group(s) and which may not possess pharmacological activity as such, but may, in 
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certain instances, be administered (such as orally or parenterally) and thereafter 
metabolised in the body to form the agent which are pharmacologically active. 

Examples 

Xenografts for human lung and colorectal cancers are set-up hi groups of nude, 
athymic mice. The cell hues selected are HT29 (ATCC Number HTB-3S), a 
colorectal adenocarcinoma, and A549 (ATCC Number CCL-1S5), a lung carcinoma. 

The A549 and HT29 cell lines are selected as DMXAA has previously been shown to 
be effective in these cell lines when used in combination with paclitaxel or 5-FU in 
xenograft studies. In addition, Avastin™ is currently approved for treatment of 
colorectal cancer in combination with 5-FU and approval is being sought for use on 
breast and non-small cell lung carcinoma- 



Group Cell line Treatment Dose level No. of mice 

(mg/kg) 



1 


A549 


Untreated control 




10 


2 


A549 


DMXAA 


21 


10 


3 


A549 


Avastin™ 


5 


10 


4 


A549 


DMXAA + 


21 & 5 


10 






Avastin™ 






5 


HT29 


Untreated control 




10 


6 


HT29 


DMXAA 


21 


10 


7 


HT29 


Avastin™ 


5 


10 


8 


HT29 


DMXAA + 


21 & 5 


10 



Avastin™ 



DMXAA has been given previously using a day (D) 0, 4 and 8 schedule when used in 
combination with paclitaxel or docetaxel. For this study, DMXAA is given twice in 
each of Weeks 1 and 4 of the study. Avastin™ is given twice weekly for four weeks. 
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Xenografts are measured two or three times per week and their absolute volume 
recorded; xenograft tumour volume telative to that recorded on Day 0 (V 0 ) is then 
calculated. The time taken to reach a relative tumour volume of 3x Vo is used as a 
surrogate marker for survival. 
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CLAIMS 



1. A method for modulating neoplastic growth, which comprises administering to 
a mammal, including a human, hi need of treatment a compound of formula 
CO: 



Formula (I) 
o 




wherein: 

(a) R4 and R s together with the carbon atoms to which they are joined, form a 6- 
membered aromatic ring having a substituent -R3 and a radical ~(B)-COOH 
where B is a linear or branched substituted or unsubstituted Ci-C 6 alkylene 
radical, which is saturated or emylenically unsaturated, and wherein R lt Ra 
and R 3 are each independently selected from the group consisting of H, d-C 6 
alkyl, halogen, CF 3 , CN, N0 2 , NH 2 , OH, OR, NHCOR, NHS0 2 R, SR, SO a R 
or NBR, wherein each R is independently C t -C 6 alkyl optionally substituted 
with one or more substituents selected from hydroxy, amino and methoxy; or 

(b) one of R4 and Rg is H or a phenyl radical, and the other of R4 and Rs is H or a 
phenyl radical which may optionally be substituted, thenyl, furyl, naphthyl, a 
Ct-C* alkyl, cycloalkyL, or arallcyl radical; Rj is H or a C x -C 6 alkyl or Ct-C 6 
alkoxy radical; R 2 is the radical -(B)-COOH where 6 is a linear or branched 
substituted or unsubstituted Ci-C fi alkylene radical, which is saturated or 
ethylenically unsaturated, 

ar a phaimaceutically acceptable salt, ester or prodrug thereof and concomitantly 
sr sequentially administering a vascular endothelial growth factor binder, 
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2. The method according to claim 1 wherein the compound of Formula (I) is a 
compound of Formula (II): 



Formula (II) 




B-COOH 



wherein Ri, R4, R 5 and B are as defined for fonnula (I) in claim 1 part (b). 



3* The method according to claim 1 wherein the compound of Formula (I) is a 
compound of Formula (m): 




Formula (in) 



wherein R Ia R 2 and R3 are each independently selected from the group 
consisting of H, Ci-C 6 alkyi, halogen, CF 3 , CN, NO^ KH 2j OH ? OR, NHCOR, 
NHSO2R, SR, S0 2 R or NHR, wherein each R is independently d -C 6 alkyi 



( 
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optionally substituted with one or more substituents selected from hydroxy, 
amino and methoxy; 



wherein B is as defined for formula (I) in claim 1; 



and wherein in each of the carbocyclic aromatic rings in formula (I), up to two 
of the methine (-CH-) groups maybe replaced by an aza (-N-) group; 

and wherein any two of Ri, R 2 and R3 may additionally together represent the 
group -CH=CH-CH-CH- ? such that this group, together with the carbon or 
nitrogen atoms to which it is attached, forms a fused 6 membered aromatic 
ring. 

4. The method according to claim 3, wherein the compound of Formula (m) is a 
compound of Formula (IV); 

Formula (TV) 




wherein R, Ri, R 5 and R 3 are as defined for formula (III) in claim 3. 



5. The method according to claim 4 wherein the compound of Formula (IV) is a 
compound of formula (V): 
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Formula (V) 



wherein R, R u R 2 and R 3 are as defined for formula IV in claim 4. 



6. The method according to claim 1, wherein the compound of Formula (I) is 
DMXAA or a phaimaceutically acceptable salt, ester or prodrug thereof 

7. A method according to any of claims 1 to 6 wherein the compound of formula 
(I) or a pharmaceutical^ acceptable salt, ester or prodrug thereof and the vascular 
endothelial growth factor binder are administered concomitantly. 



S. A method according to any one of the claims 1 to 6 wherein the compound of 
formula (I) or pharmaceutical^ acceptable salt, ester or prodrug thereof and the 
vascular endothelial growth factor binder are administered sequentially. 



9. The method according to any one of the preceding claims wherein the vascular 
endothelial growth factor binder is a monoclonal antibody. 

10. The method according to claim 9 wherein the vascular endothelial growth 
factor binder is Avastin™ (bevacizumab), 

1 1 . The method according to any one of the preceding claims wherein the method 
farther comprises modulation of neoplastic growth in one of more of ovarian, 
prostate, lung, colorectal, pancreatic, breast and renal cancer. 
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12. Use of the compound according to any one of claims 1 to 6 or a 
pharmaceutically acceptable salt, ester or prodrug thereof for simultaneous, separate 
or sequential administration with a vascular endothelial growth factor binder, for the 
modulation of neoplastic growth. 

13. Use according to claim 12 wherein the vascular endothelial growth factor 
binder is a monoclonal antibody. 

14. Use according to claim 13 wherein the vascular endothelial growth factor is 
Avastin™ (bevacizumab). 

15- Use according to claim 12, 13 or 14 wherein the compound is DMXAA or a 
phaimaceutically acceptable salt, ester or prodrug thereof. 

16. Use according to any one of claims 12 to 15 wherein the modulation of 
neoplastic growth is in one of more of ovarian, prostate, lung, colorectal, pancreatic, 
breast and renal cancer, 

17. Use of a vascular endothelial growth factor binder for the manufacture of a 
medicament, for simultaneous, separate or sequential administration with a compound 
according to any one of claims 1 to 6 or a pharmaceutically acceptable salt, ester or 
prodrug thereof, for the modulation of neoplastic growth. 

1 8. Use of the compound of formula (I) according to any one of claims 1 to 6 or a 
pharmaceutically acceptable salt, ester or prodrug thereof for the manufacture of a 
medicament, for simultaneous, separate or sequential administration with a vascular 
endothelial growth factor binder, for the modulation of neoplastic growth. 

19. Use according to claim 17 or claim 18 wherein the vascular endothelial growth 
factor binder is bevacizumab. 

20. Use according to any one of claims 17 to 19 wherein compound of formula Q) 
is DMXAA or a pharmaceutically acceptable salt, ester or prodrug thereof. 
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21. A pharmaceutical formulation comprising a combination of a compound 
according to any one of claims 1 to 6 or a pharmaceutical^ acceptable salt ester or 
prodrug thereof and a vascular endothelial growth factor binder. 

22. The pharmaceutical formulation of claim 21 wherein the pharmaceutical 
formulation further comprises a pharmaceutical^ acceptable carrier. 

23. A pharmaceutical formulation according to claim 21 or claim 22 wherein the 
formulation is adapted for intravenous administration. 

24. A pharmaceutical formulation according to any one of claims 21 to 23 wherein 
the vascular endothelial growth factor binder bevacizumab. 

25. A pharmaceutical formulation according to any one of claims 21 to 24 wherein 
the compound of formula (I) is DMXAA or a pharmaceutical^ acceptable salt, ester 
or prodrug thereof. 

26. A compound according to any one of claims 1 to 6 and vascular endothelial 
growth factor binder for modulating neoplastic growth. 

27. The compounds according to claim 26 wherein the vascular endothelial 
growth factor binder is bevacirumab. 

28. The compounds according to claim 26 or claim 27 wherein the compound of 
formula (I) is DMXAA or a pharmaceutical^ acceptable salt, ester or prodrug thereof. 

29. A process for the preparation of a pharmaceutical formulation Which process 
comprises bringing into association a compound according to any one of claims 1 to 6 
or a pharmaceutic ally acceptable salt, ester or prodrug thereof and a vascular 
endothelial growth factor binder. 

30. The process according to claim 29 wherein the compound according to any 
one of claims 1 to 6 or a pharmaceutical^ acceptable salt, ester or prodrug thereof and 
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the vascular endothelial growth factor binder are brought into association with one or 
more pharmaceutical^ acceptable carriers therefor. 

31. The process according to claim 29 or 30 wherein the vascular endothelial 
growth factor binder is bevacizumab. 

32. The proce$$ according to any of claims 29 to 31 wherein the compound of 
formula (T) is DMXAA or a pharmaceutical^ acceptable salt, ester or prodrug thereof. 

33. A kit comprising in combination for simultaneous,, separate or sequential use 
in modulating neoplastic growth, a compound according to any one of claims 1 to 6 or 
a pharmaceutical^ acceptable salt, ester or prodrug thereof and a vascular endothelial 
growth factor binder, 

34. The kit according to claim 33 wherein the growth factor inhibitor is 
bevacizumab. 

35. The kit according to claim 32 or 33 wherein the compound of formula (1) is 
DMXAA or a phaimaceutically acceptable salt, ester or prodrug thereof 
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ABSTRACT 

COMBINATIONS FOR THE TREATMENT OF CANCER 
The present invention relates to combinations of compounds such as compounds of 
the xanthenone acetic acid class such as 5 3 6-dimethylxanthenone-4 r acetic , acid 
(DMXAA) md vascular endothelial growth factor binders, in particular the 
monoclonal antibody Avastin™ (bevacizumab). Mote particularly, the invention is 
concerned with the use of such combinations in the treatment of cancer and 
pharmaceutical formulations containing such combinations, 
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